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Prolotherapy is an injection-based comple-
mentary therapy for common chronic muscu-
loskeletal conditions including tendinopathy, 
knee osteoarthritis, and low back pain.1 It 
involves the injection of irritant solutions into 
tender ligamentous and tendinous attach-
ments and adjacent joint spaces. Central to 
the application of prolotherapy is the premise 
that chronic musculoskeletal pain and disabil-
ity often result from degeneration associated 
with these structures, and that prolotherapy 
addresses this degeneration at the tissue level. 
Although the mechanism of action for prolo-
therapy is not clearly understood, recent ani-
mal model studies reported that prolotherapy 
is associated with local inflammation, which 
may lead to induction of tissue growth fac-
tors.2 Prolotherapy injections may also act as 
central pain modulators.1

Although prolotherapy techniques and 
injected solutions vary by condition, clini-
cal severity, and physician preferences, a 
core principle is that a small volume (0.2 to 
0.5 mL) of solution is injected into tender 
ligamentous and tendinous attachments in 
a peppering fashion, and into adjacent joint 
spaces.1 The most common injectant is dex-
trose 15% (3 mL dextrose 50%, 5 mL saline 
0.9%, and 2 mL lidocaine 2% [Xylocaine]); 
a similar volume of the sclerosant morrhuate 
sodium is also used.3 Treatment typically 
involves at least three injection sessions one 
month apart, but injection intervals vary 
from two to six weeks.1

Since the mid-1980s, the quantity and 
quality of clinical prolotherapy research has 
increased, with a shift from case reports 
to randomized controlled trials (RCTs) for 
chronic tendinopathy, knee osteoarthritis, 
and low back pain.1,4 The strongest data sup-
porting the effectiveness of prolotherapy for 
any musculoskeletal condition, compared 
with saline control injections, are for severe 
refractory lateral epicondylosis. Participants 
treated with prolotherapy (n = 10) reported 
approximately a 90 percent reduction in rest-
ing elbow pain on a 10-point visual analog 
scale compared with a 22 percent reduction 
in the control group (n = 10) at baseline and 
16 weeks (absolute effect size of 68 percent; 
P < .01). Participants in the prolotherapy 
group also demonstrated improved isometric 
strength (P < .05) at 16 and 52 weeks com-
pared with the control group.3

In limited studies, other overuse injuries 
have responded well to prolotherapy, includ-
ing Achilles5 and adductor tendinopathies,6 
and plantar fasciitis.7 Prolotherapy has also 
been used in multidisciplinary care plans. 
Participants in an Achilles tendinopathy 
study responded earlier and with less money 
spent on treatment when physical therapy 
and prolotherapy were combined compared 
with either treatment alone.5

The data supporting prolotherapy for 
knee osteoarthritis are less clear. In one 
RCT, participants in the prolotherapy and 
sham injection groups reported substan-
tial improvements in pain and functional 
measures compared with baseline measure-
ments; however, there were no statistically 
significant differences between groups.8 A 
National Institutes of Health–sponsored 
pilot-level study (n = 36) assessing prolo-
therapy for patients with moderate to severe 
knee osteoarthritis at 52 weeks reported a 	
36 percent improvement in knee-related 
quality of life compared with baseline sta-
tus on the validated Western Ontario and 
McMaster Universities Osteoarthritis Index.9

The largest and most methodologically 
rigorous study compared prolotherapy with 

Editorials
▲

Downloaded from the American Family Physician Web site at www.aafp.org/afp. Copyright © 2011 American Academy of Family Physicians. For the private, noncommercial 
use of one individual user of the Web site. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.



Editorials

1210  American Family Physician www.aafp.org/afp	 Volume 84, Number 11 ◆ December 1, 2011

control (saline) injections in 110 participants with 
an average of 14 years of nonsurgical low back pain.10 
Participants reported substantial and sustained reduc-
tions in pain (26 to 44 percent) and disability (30 to 	
44 percent) at 12 months. However, the reductions in 
pain and disability were not statistically significant 
between groups. These findings were contrary to two 
previous RCTs of lower quality that reported statistically 
significant positive findings.11,12

Following the contrasting, suggestive findings in low 
back pain studies, researchers have begun to assess prolo-
therapy in patients with more clearly diagnosed forms of 
low back pain in an effort to determine specific low back 
indications for which this treatment may be effective. 
Positive outcomes have been reported in prospective stud-
ies assessing prolotherapy for refractory coccygodynia,13 
sacroiliac joint dysfunction,14 and leg pain caused by 
moderate to severe degenerative disk disease.15

Prolotherapy performed by an experienced injec-
tor appears safe; no clinical trials report significant 
adverse events. Current data suggest that prolotherapy 
has a positive effect compared with baseline status, 
and in some cases compared with control therapy, 
in carefully selected patients for several indications 
(Table 13,5,7-15). However, a more complete understand-
ing of its clinical application will require more research. 	

Prolotherapy is the subject of ongoing federally funded 
RCTs in the United States16,17 and Canada.18

Address correspondence to David Rabago, MD, at David.rabago@
fammed.wisc.edu. Reprints are not available from the authors.

Author disclosure: No relevant financial affiliations to disclose.

REFERENCES

	 1.	Rabago D, Slattengren A, Zgierska A. Prolotherapy in primary care 
practice. Prim Care. 2010;37(1):65-80.

	 2.	Jensen KT, Rabago DP, Best TM, Patterson JJ, Vanderby R Jr. Response 
of knee ligaments to prolotherapy in a rat injury model. Am J Sports 
Med. 2008;36(7):1347-1357. 

	 3.	Scarpone M, Rabago DP, Zgierska A, Arbogast G, Snell E. The efficacy 
of prolotherapy for lateral epicondylosis: a pilot study. Clin J Sport Med. 
2008;18(3):248-254. 

	 4.	Rabago D, Best TM, Beamsley M, Patterson J. A systematic review 
of prolotherapy for chronic musculoskeletal pain. Clin J Sport Med. 
2005;15(5):376-380. 

	 5.	Yelland MJ, Sweeting KR, Lyftogt JA, Ng SK, Scuffham PA, Evans KA. 
Prolotherapy injections and eccentric loading exercises for painful Achil-
les tendinosis: a randomised trial. Br J Sports Med. 2011;45(5):421-428. 

	 6.	Topol GA, Reeves KD, Hassanein KM. Efficacy of dextrose prolotherapy 
in elite male kicking-sport athletes with chronic groin pain. Arch Phys 
Med Rehabil. 2005;86(4):697-702. 

	 7.	Ryan MB, Wong AD, Gillies JH, Wong J, Taunton JE. Sonographically 
guided intratendinous injections of hyperosmolar dextrose/lidocaine: 
a pilot study for the treatment of chronic plantar fasciitis. Br J Sports 
Med. 2009;43(4):303-306. 

	 8.	Reeves KD, Hassanein K. Randomized prospective double-blind placebo-
controlled study of dextrose prolotherapy for knee osteoarthritis with or 
without ACL laxity. Altern Ther Health Med. 2000;6(2):68-74, 77-80. 

	 9.	Rabago D, Zgierska A, Fortney L, et al. Hypertonic dextrose injections 
(prolotherapy) for knee osteoarthritis: an uncontrolled study with one-
year follow-up. J Altern Complement Med. In press. 

	10.	Yelland MJ, Glasziou PP, Bogduk N, Schluter PJ, McKernon M. Prolo-
therapy injections, saline injections, and exercises for chronic low-back 
pain: a randomized trial. Spine (Phila Pa 1976). 2004;29(1):9-16. 

	11.	Ongley MJ, Klein RG, Dorman TA, Eek BC, Hubert LJ. A new approach to 
the treatment of chronic low back pain. Lancet. 1987;2(8551):143-146. 

	12.	Klein RG, Eek BC, DeLong WB, Mooney V. A randomized double-blind 
trial of dextrose-glycerine-phenol injections for chronic, low back pain. 
J Spinal Disord. 1993;6(1):23-33. 

	13.	Khan SA, Kumar A, Varshney MK, Trikha V, Yadav CS. Dextrose pro-
lotherapy for recalcitrant coccygodynia. J Orthop Surg (Hong Kong). 
2008;16(1):27-29. 

	14.	Cusi M, Saunders J, Hungerford B, Wisbey-Roth T, Lucas P, Wilson S. 	
The use of prolotherapy in the sacroiliac joint. Br J Sports Med. 
2010;44(2):100-104. 

	15.	Miller MR, Mathews RS, Reeves KD. Treatment of painful advanced 
internal lumbar disc derangement with intradiscal injection of hyper-
tonic dextrose. Pain Physician. 2006;9(2):115-121. 

	16.	Glick RM, National Center for Complementary and Alternative Medi-
cine. Prolotherapy for the treatment of chronic lateral epicondylitis. 
University of Pittsburgh, 2011. Trial NCT00674622. In Progress. http://
clinicaltrials.gov/ct2/show/NCT00674622. Accessed October 12, 2011. 

	17.	Rabago D, National Center for Complementary and Alternative Medi-
cine. The efficacy of prolotherapy in osteoarthritic knee pain. University 
of Wisconsin, Madison, 2009. Trial NCT0085722. In Progress. http://
clinicaltrials.gov/ct2/show/NCT00085722. Accessed October 12, 2011. 

	18.	Bertrand H. Prolotherapy in the treatment of rotator cuff tendinopathy, 
a randomized double-blind placebo-controlled study. University of Brit-
ish Columbia, 2011. In Progress. Trial NCT01402011. http://clinicaltrials.
gov/ct2/show/NCT01402011. Accessed October 12, 2011. ■

Table 1. Chronic Musculoskeletal Conditions 
for Which Prolotherapy Has Been Used  
as a Treatment

Condition Reference Type of study

Achilles tendinopathy 5 High-quality small 
RCT

Coccygodynia 13 Prospective single-
arm study

Knee osteoarthritis 8, 9 Moderately strong–
quality RCT and 
prospective single-
arm study

Lateral epicondylosis 3 Small RCT

Degenerative disk 
disease

15 Prospective single-
arm study

Nonspecific low back 
pain

10*-12 RCTs

Plantar fasciitis 7 Prospective single-
arm study

Sacroiliac joint 
dysfunction

14 Prospective single-
arm study

RCT = randomized controlled trial.

*—Did not report positive outcomes.


